This paper analyzes the relationship between internationalization and the generation of new products and processes, using data from 2,285 Mexican manufacturing firms during the 2008-2009 period. The purpose is to understand how the insertion in international markets, either through exporting, importing, receiving foreign direct investment, or outsourcing affects the innovative outcomes of manufacturing firms. Using logistic regressions, this paper contributes to the literature analyzing the case of a single developing country and concludes that, after controlling for the size of the firm, its innovative effort, and the market concentration of the industry where the firm is situated, exporting does not promote product or process innovations but promotes the generation of innovation for the world; being an importer does not affect the innovative outcomes of the firm; Foreign Direct Investment (FDI) also promotes innovation for the world, while outsourcing inhibits the generation of both products and innovations for the world.
Introduction
The internationalization of firms in developed countries and the correlation with its productive performance has been a topic widely discussed in the literature (see, for example, Qian & Li, 2002; Contractor, Kundu, & Hsu, 2003; Thomas & Eden, 2004; Bernard, 1999) . In these countries, the idea that more productive and efficient companies are self-selected in order to perform in the international market, which at the same time makes them improve their performance, prevails. This causes the correlation, whether linear or curvilinear, between the performance and the internationalization of a firm easy to find through different empirical exercises.
Internationalization is understood as the expansion of the private companies or their markets beyond the borders or towards areas or countries at different geographical points (Hitt, Hoskisson, & Kim, 1997, p. 767) . The relationship that the internationalization has with the innovation, taking into account that the innovative capacity of a company can be considered as an indicator of its performance, has also drawn several analysts' attention. In this field, the studies about the roles of the exports in the innovative effort of the productive unities are highlighted by their importance. The main finding in these researches is that the search for external markets promotes innovative activities, and that as imports of goods increase, the easier is the entrance to international markets. In this sense, there is a consensus regarding that a major internationalization generates incentives to
The internationalization of a company can be done by the sales in external markets (exports), by inputing purchase in other countries (imports), by capital investment from other nations (FDI), or by a combination of all three elements. The process of outsourcing (or maquiladora) is also an integration mode where the FDI is combined with the exports. Given the fact that Mexico is a country where the outsourcing industry represents an important proportion of the manufacturing sector, in this paper, the outsourcing will also be included in the analysis. For purposes of this research, and since internationalization refers to a variety of factors, this concept will also be called "international diversity".
The theoretical literature about FDI and innovation arguments that the external investments generate technological spillovers in the domestic productive sector, which implies that the social benefits of the FDI exceed the private benefits (see Cantwell, 1989) . For example, if the increasing of foreign capital in an industry promotes increases in productivity of companies of the same industry by means of new knowledge which is converted, at least partially, into a public good, then a technological spillover is generated (Haskel, Pereira, & Slaughter, 2007) . Different empirical studies, however, have shown that the FDI in developing countries does not only not provoke technological spillovers, but also inhibits the creation of new goods and production techniques since it promotes the adoption of technology in the subsidiary companies used in the mother company, or even obsolete technology (Mansfield & Romeo, 1980; Ramachandran, 1993; Javorcik, 2006) . This can be partly explained because foreign companies tend to prefer markets protected from the competition (Haddad & Harrison, 1993) 3 .
 According to Becheikh, Landry, and Amara (2006) , the patent registration shows the inventive capacity of a company and not necessarily its capacity to generate innovations. Besides, the R&D effort is considered as an input of the innovation but not its result. 2 In developing countries, it is difficult to distinguish the innovation based on the adoption of foreign technology of the innovation which implies the generation of new products for the world. 3 According to Seker (2012) , the companies with foreign capital tend to use more modern technology and to apply more productive production methods than those used in the national companies. Therefore, although they grow faster, they have less necessity to improve their products and processes when compared to the national companies.
Capital imports can also inhibit the development and the creation of new products and processes and facilitate the adoption and the copy of the technology incorporated in the machinery and the goods from abroad (Grossman & Helpman, 1991) 4 . The exports can also generate a competition dynamic that reduces the incentives to generate new goods and processes, and encourage the creation of products and the adoption of technology already tested in the international markets (Comin & Hobijn, 2004; Caselli & Coleman, 2001) . Given that the effect the international diversification has over the generation of new products and processes in companies of developing countries is not clear, this paper tries to provide evidence to this literature through an analysis at microeconomic level, and with data of the Mexican manufacturing industry during the years of 2008 and 2009. This research is organized as follows. The first section includes a short introduction. The second section presents a revision of the literature about the role of international diversification in the generation of new products and processes, and the adoption of existing technology. The third part describes the source of the data and presents a descriptive analysis of the innovative activity in Mexico. The fourth section discusses the methodology of estimation while the fifth shows the results of the econometric analysis. The sixth part discusses the results and the seventh and last part includes some reflections as a conclusion.
Literature Review
The effect of the internationalization of a developing country or its companies on technological innovation is quite a new topic in the literature. The innovative efforts in developing or in countries in transition are related to their integration with the world, since it allows them the access to new markets and to the knowledge of leading-edge technologies through the FDI and the capital import. However, the innovation generated by the internationalization of a developing country can stay in the adoption of developed technologies tested in developed countries, and not to provoke the generation of novelties to the firm, the country or the world, which in the long term can limit economic growth 5 .
Several analysts have written about the role of FDI and trade on the technological advance in the developing countries. Some of these studies relate the technology advance with the changes in Total Factor Productivity (TFP), which according to Alvarez and Robertson (2004) not always is correct since, when the TFP is calculated, the productivity is measured as a residual; and hypothetically anything that is not included in the estimated equation could contribute to increasing this productivity. Besides, different ways of measuring productivity and the inclusion of different explanatory variables have generated contradictory results, which have provoked that many scholars opted for measuring the technological advance by means of variables most related to the technological behavior of the companies (R&D expenditure, patent registration, creation of new products and processes, etc.). However, the results of these studies not always coincide, which allows concluding that there is no consensus about the role of the integration into the international markets on 4 According to these authors, the countries that import goods from nations technologically more advanced are more exposed to technological development and tend to adopt these technologies more easily. This can be called "push-factor". The foreign technology adoption is considered innovation in the company but this type of innovation is not analyzed in this paper. 5 The theory of economic growth establishes that the technological improvements in the productive sector affect the long-term growth in a positive way (Romer, 1990; Aghion & Howitt, 1998) . In more specific way, scholars who study growth have found that the technological advances in the companies influence the total productivity of the factors and that the differences in technology explain an important part of the differences in the productivity of the factors, both between countries and industries (Griliches, 1998). technological advance in a developing country 6 .
There are several papers that analyze the effect of internationalization on innovation in developing countries through micro analysis, in which data of companies from different countries are combined. The studies that use data from one single country in order to study the relationship between internationalization and innovation, make reference to developed countries; that is why this paper contributes to the knowledge of this topic through examining the case of a developing country. Among the first type papers (at the country level), Almeida and Fernandes (2008) stand out, who used cross-section data of 43 developing countries in order to analyze the role of exports, imports, and FDI on technological "adoption" 7 . Their results suggest that both imports and exports promote technological advance, but indicate that the companies that are foreign in their majority tend to innovate less than their national counterparts, or that the companies that are foreign in their minority. They conclude that the technology transferred by the mother companies to their subsidiaries is more mature than the technology transferred by the same companies to companies that are not subsidiaries. Finally, they indicate that the subsidiaries and companies with foreign capital become dependent on the technology they receive from mother companies. Another research that analyzes data of developing countries and tries to explain the role of internationalization on the innovative efforts of the companies belongs to Seker (2012) . This author uses data from 16,722 manufacturing companies from 43 developing countries and tries to determine whether the companies that are international traders in two senses (i.e. both exporter and importer) have higher performance in comparison with the companies that only export or only import. This paper considers the innovation as an additional indicator of business performance, and concludes that the exporting and importing companies tend to be more innovative, followed by exporting and then by importing companies. The least innovative companies are the ones that do not trade abroad. An interesting conclusion of this paper is that the companies that have a relation abroad are generally bigger and more productive, and grow more than their counterparts. In this article, the innovative effort of the companies is measured by means of creation of new products and processes, use of quality certificates (like ISO9000), and by means of the use of foreign licenses.
A more recent research, in which data from different developing countries are used, was done by Boermans and Roelfsema (2015) . After having analyzed 1,355 companies in 10 countries in transition, they conclude that the internationalization increases the tendency of the companies to innovate, and specifically found that the outsourcing (maquila) promotes product innovation, while exports and FDI are associated with higher R&D expenditure and a higher patent registration.
Besides the researches that use data from different countries, there are works that use information of one or two countries in order to understand the determinants of the generation of new products and processes, and the adoption of foreign technology at the industry or firm level. However, the majority of these papers refer to the experience of developed countries. An interesting research of a country was done by Bertschek (1995) . This author, with data of German companies, found that both FDI and imports have positive effects on the innovative activity of the national productive sector. This is because the integration into the international markets influences the level of competition that the productive units face, which generates the necessity to perform with higher efficiency in order to maintain the competitiveness and, therefore, the participation in the market. In this paper, the concept of innovation refers to the generation of new products or new productive processes; therefore, this analysis resembles the present one, although the reaction of the productive sector of a developed country is probably different to the one of a developing country. In Bertschek's research, panel data for the time period 1984-1988 are used and make use of probit estimates since its dependent variables are binary. The author argues that her conclusions contradict the existing literature in the sense that not always the FDI and the imports are found to promote the creation of new products and processes.
Bertschek's work reaffirms the results of a research that also uses data of German companies, but for the time period of 1981-1982. This paper, made by Zimmermann (1987) , tried to establish the relation between internationalization and the creation of new products and processes. The author points out that for the companies that face competition from international markets, it is easier to imitate the technology than to generate it, which is fully rejected with his econometric work. Zimmerman's results indicate that the exports and the demand for imports promote the creation of new goods and new production techniques; however, he found that the export activity decreases the effect of company's size and the market power on process innovation. In this regard, it is worth mentioning that both the size of the company and its market power are variables that theoretically explain the innovative capacity of the productive units. According to Schumpeter (1934) , the technology innovation is generated basically in large companies. This idea led to the creation of the concept "economies in scale in research and development". In 1965 , Frank Schrerer (1965 suggested that the relationship between the size of a company and its innovative effort was not lineal since the innovative effort was increasing at a decreasing rate with the size of a productive unit. Regarding the market power, the economic theory establishes that the companies with greater monopoly power lack incentives to innovate; the same as the companies that work on perfectly competitive markets (see Dasgupta & Stiglitz, 1980) . Other paper at a national level, although also deals with the case of a developed country, was written by Criscuolo, Haskel, and Slaughter (2010) . According to this research, the companies globally committed (the multinational and the exporters) tend to be more productive, and to innovate more than their national counterparts. This paper uses data from 8,242 British companies for the time period 1994-2000, and concludes that behind the high innovative capacity of the internationalized companies, there is their capacity of learning and their capacity of assimilation of the information from their suppliers, their clients, and the universities.
Regarding developing countries and, specifically, the case of Mexico, there is a paper that analyzes the effect of the exposition to international markets on innovation with data from Mexico and Chile. This research was done by Alvarez and Robertson (2004) at production plant level using cross-sectional methodology. Their dependent variables are seven different measures of technological advance: innovation of product design, research and development (R&D) laboratory, new productive process, ISO9000, foreign licenses, product, and organization innovation. The authors found out that both FDI and trading positively affect the rate to which companies generate new products and new productive processes, and concluded that the effects of these variables on the innovation efforts are stronger in Mexico than in Chile and, according to what they point out, a recent internationalization process has more effect on the technological advance than a more consolidated one.
Another work that uses information from companies in a developing country was written by Insik (2003) . This author analyses the effect of international diversification on the product innovation using data from 179 United States companies and 250 Chinese companies. The research shows that the international diversification has a positive effect on the product innovation, but this effect is greater for US companies than for Chinese. In fact, the research concludes that in the case of Chinese productive units (i.e. those belonging to a developing country), the product innovation decreases after certain internationalization threshold. An interesting result of this research is that the size of the company is an important determinant of the innovation only in the case of the Chinese companies, but not in the case of the US companies.
According to the literature revision, there are no researches so far that relate FDI, exports, imports, and outsourcing to the creation of new products and processes in a single developing country. Almost all researches that analyze the relation between internationalization and innovation in developing countries use as proxy of the last the expenditure in R&D. Moreover, a lot of researches that address this topic are concentrated on one measure of internationalization and not in many. A recent example of this type of researches has been done by Anwar and Sun (2013) , who analyzed the effect of the FDI on the investment in R&D with data of Chinese manufacturing companies for the period [2005] [2006] [2007] . The objective of these authors was to understand the effect that foreign investment has on the innovative efforts of national companies. Through a panel analysis, the scholars conclude that the presence of foreign companies promotes more competition on the markets, and incentives the national companies to invest more in research and development. The reviewed literature allows concluding that in order to understand the effect of the internationalization of a group of companies on their innovative efforts, it is necessary to do econometric estimates, which control for both the size of the productive unit and the degree of market concentration of the industry in which each company of the sample is inserted. Furthermore, and in order to take into account the innovative effort of the company, a variable which denotes interest in improving technology in each productive unit must be included in the regressions, such as the presence of an R&D laboratory. The use of panel data is recommended in order to control for specific factors of the companies which can affect their propensity to innovate.
The following section includes the descriptive analysis of the information contained in the Survey of Research and Technological Development of 2010.
Data
The firm level data used in this paper to analyze the relationship between internationalization and technological innovation (measured by the generation of new products and processes) come from the Survey of Research and Technological Development (ESIDET) of 2010, which collects the information for the years 2008 and 2009. This survey is lifted by the Mexican National Institute of Statistics and Geography (INEGI). The objective of the ESIDET is to capture and generate information related to the human and financial resources dedicated to activities related to Research and Technology Development in non-profit private, higher education, governmental and productive sectors; to know the conduct of these activities through international cooperation as well as the factors that favor and hinder technological innovation in the Mexican productive sector (INEGI, 2013) . The ESIDET follows the methodology of the Frascati Manual of the Organization for Economic Co-operation and Development (OECD) and has been lifted every two years in the period of 2000-2012. At the moment this research was performed, the INEGI had not released the results of the ESIDET 2012. The ESIDET is applied to a representative sample of firms at a national level, and among the companies that have more than 20 employees in Mexico.
To understand the effect of the internationalization of the Mexican manufacturing companies on the generation of new products and processes, the term "internationalized" company should first be defined. For purposes of this investigation, an internationalized company is a company which sells part of its production on international markets (exporter), or has a foreign supplier (importer), or that part of its capital comes from another country (Inward Foreign Direct Investment). The outsourcing companies were also included in this definition; i.e., those which have 100% of foreign capital, and export more than 98% of their production. It should be mentioned that, in this definition, the companies that invest part of their capital abroad are not included (Outward Foreign Direct Investment). Table 1 includes basic information about the firm sample used in this research. According to Table 1 , 11.7% of the companies from the sample (expanded with expansion factors of the ESIDET) have 100% of foreign capital, while only 3.4% have mixed capital (national and foreign). This implies that 84.9% of the sample are companies with 100% Mexican capital. Also, 18.6% of the expanded sample are exporting companies, while 17.2% are companies that import part of their inputs. Only 5.6% of the sample are outsourcing companies (i.e., which have 100% of foreign capital and export more than 98% of their production). Finally, only 1.5% of the total are companies with licenses (i.e., with the permission to operate a foreign patent). The average size of sample companies is 146 employees. Furthermore, the biggest four companies of each manufacturing sector included in the analysis hold 32.6% of the total sector income (measure of market concentration). The total number of sample companies is 2,285. Table 2 shows the basic statistics of some variables related to the generation of new products and processes.
According to the estimates, 12.8% of all companies of the expanded sample carried out, in 2008 or 2009, some product innovation, and 7.2% carried out a process innovation. The fact that draws attention is that only 0.01% of all sample companies declared an income from sales of any patented product, while 2.65% of the sample declared to have generated some innovation for the world in 2008 or 2009. The ESIDET includes also questions regarding the intention to innovate in the companies. It is observed that 14.8% of the sample companies invested in training in order to generate their own technology; and 30.9% invested in resources in order to generate some technological innovation. To know the innovative efforts of the "internationalized" companies, and to compare them to the innovative efforts of the non-internationalized, the basic statistics of the innovation variables, according to the company type, were obtained. This information is included in Table 3 . The fact that the companies with a relationship with the international markets perform better in innovation than the companies without exports, imports, or foreign capital, draws attention. The descriptive statistics suggest that having contact with international markets promotes greater innovation. However, so as to better understand the relationship between internationalization and innovation, some econometric estimates were carried out with which the effect that other factors have on the innovation of products and processes could be controlled, such as company size, the innovative effort of the same, and the concentration grade of the industry in which each company is inserted. In the sample, there are 1,472 internationalized companies and 813 non-internationalized companies. Table 3 indicates that during 2008 and 2009, 17 .7% of the internationalized companies generated product innovation, while only 10% of the non-internationalized companies did it. Besides, it indicates that 9.1% of the internationalized companies generated innovation in product, while only 6.0% of the non-internationalized companies did it. The data in Table 3 also indicate that 0.02% of the internationalized companies declared incomes from patent product sales, while only 0.01% of the non-internationalized companies had incomes from patent product sales. Regarding the generation of innovation for the world, 6.6% of the internationalized companies declared to have generated this kind of innovation in 2008 or 2009, but only 0.33% of the non-internationalized companies declared it. Moreover, data from Table 3 indicate that the companies with a relationship with the international market tend to invest more in training for their own technology generation and in their own technology generation, compared to the non-internationalized firms.
In order to understand the relationship between the integration into international markets and the innovative activity of the companies of the Mexican manufacturing sector, an econometric analysis should be carried out. This analysis could answer the following questions: how does the foreign capital affect the product innovation? Do export activities promote more innovation for the world? Do importing companies generate more process innovation?
Research Method
In order to answer the previously raised questions, and since the analyzed dependent variables are discreet (binary), the technique of logistic regression is used, which not only allows knowing the level of association between the independent variables and the dependent variable, but also allows estimating the specific weight of each category, controlling for the other variables included in the model. In this case, three different logistic regressions are estimated, in which the dependent variables correspond to some of the innovation variables that have been analyzed in the previous section (product innovation, process innovation, and innovation for the world). It is worth mentioning that in the generation of new products and processes, there are also different grades of novelty. A product or a process can be new for a company, a country, or the world, and a greater degree of innovation is related to the generation of new products or processes for the world. The independent variables correspond to the ones included in the descriptive analysis previously exposed (capital type of the company, exporting activity, importing activity, outsourcing, company size, and measure of market concentration). An additional explanatory variable is included in order to control for the R&D effort of the firm. This variable denotes the existence of an R&D laboratory within the firm.
In a logistic regression, a logistic transformation of the following type to the dependent variable is applied: ln (p/q), where: p = the probability that the event occurs, and q = (1 -p) the probability that nothing occurs. On this basis, the equation of the logistic regression is represented as follows: ln (p/q)= β 0 + β 1 X 1 + β 2 X 2 + β 3 X 3 + … + βnXn+ ɛ i which is the same: p/q = e (β0 + β1X1 + β2X2 + β3X3 + … + βnXn + ɛi )
In the equation, the parameters β i correspond to the estimate of the effect of each independent variable on the logarithm of the ratio of probabilities of success/failure (odds ratio). This way, the factor e (βi) would correspond to the effect of the variable i on the odds ratio success/failure. Thus, a positive value of βi corresponds to the value e (βi) bigger than the unit, which indicates that this category in particular has a positive effect on the odds ratio and, therefore the probability of success.
Research Results
The estimates for each of the following dependent variables are presented in this section: product innovation, process innovation, and innovation for the world. Table 4 includes four different models to estimate the effect of the independent variables on the product innovation. The first model includes some variables as dummy regressors, which allow identifying the companies with 100% of foreign capital, the companies with mixed capital (the national companies are the omitted category), the exporting companies, and importing companies. In the second model, the outsourcing companies were added, and those with an R&D laboratory. This last variable was used to take into account the innovative efforts of the production units since they clearly affect the results of innovation, and without them this could lead to an omitted variable bias. In the third model, medium and large companies were included 8 , and the degree of concentration (which denotes the percentage of income of the four companies with the most income of the sector, regarding the total of income of the industry). Finally, in the fourth and the last model, fixed effects per industry were included. The results of the first column in Table 4 indicate that the companies with 100% foreign capital tend to innovate in product 27.4% less than the companies with 100% national capital (the omitted category), and the companies with mixed capital tend to innovate in product 45.3% more than the companies with national capital. In this first exercise, the exporting companies do not seem more likely than non-exporting firms to innovate, and the importing companies do not seem more likely than the non-importing to innovate.
Product Innovation
The results of Model 2 are shown in the second column of Table 4 . Once the outsourcing companies and the companies with R&D laboratory are incorporated in the regression, it is observed that the negative effect of the companies with 100% foreign capital on the product innovation disappears, which suggests that it is the maquila companies, and not the foreign companies per-se, which promote less innovation. In fact, according to the results, the outsourcing or maquila companies are 59.6% less prone to innovate in product than the non-outsourcing companies. Moreover, the companies with an R&D area (those which make an effort to innovate) are logically more prone to innovate in product. The rest of the variables are not significantly different from zero, which implies that they do not affect the probability of innovating in products.
The third column of Table 4 shows the results of the third model, which adds as independent variables the degree of concentration of the industry, and the company size (classified as medium and large companies, where small business is the omitted category). In this regression, the outsourcing companies show a significantly lower propensity to innovate than the non-outsourcing companies (they innovate 59.6% less). The companies with an R&D area (i.e., those which present innovative efforts) are the most prone to innovate in product. In this regression, the more concentrated companies show more propensity to innovate in product, as predicted by the theory 9 . When the fixed effects by industry are included (Model 4), then the outsourcing companies innovate 57.4% less than the non-outsourcing companies. Once again, the R&D efforts positively and significantly affect the propensity to innovate in product. This first exercise suggests that the Mexican companies dedicated to manufacture for export based on imported inputs promote less product innovation, which implies that this can be a factor behind the little innovation generated in the Mexican manufacturing sector. Moreover, the results also indicate that the companies with more innovative effort tend to generate more new products. Besides, the regression indicates that small companies are more innovative than their counterparts of larger size. Export and import, along with FDI, do not seem to promote product innovation.
The econometric exercises for the variable "process innovation" will be presented as follows. Table 5 includes four different regressions to estimate the effect of the independent variables on the process innovation. The first regression only includes, as regressors, some dummy variables which show the companies with 100% of foreign capital, the companies with mixed capital (the national companies are the omitted category), the exporting companies, and importing companies. In the second model, dummy variables for the outsourcing companies and the companies with an R&D laboratory are added. In the third model, dummies for medium and large companies are included and also a continuous variable for the degree of concentration (which denotes the percentage of income of the four companies with the largest income of the sector). Finally, in the fourth and last model, fixed effects by industry are included.
Process Innovation
According to the results of the first column of Table 5 , a company of 100% foreign capital has a negative influence on the process innovation (this company type innovates 35.6% less than the companies with national capital, which is the omitted category). Also, an exporting company has a positive influence on the probability of process innovation (this company type innovates 46.7% more than the non-exporting companies). The importing companies do not present greater tendency to innovate in process, in comparison to the non importing companies. When the outsourcing companies and the companies with an R&D laboratory are added to the model, it was found that the negative effect of 100% foreign companies disappears, which suggests that specifically outsourcing companies have a negative influence on the innovation probability (these companies have 38.1% less probability to innovate in process with respect to their non-outsourcing counterparts). Also, an exporting company has a positive influence on the probability of process innovation (this company type innovates 39.4% more than the non-exporting). Finally, having an R&D laboratory has a positive effect on the probability to process innovation, since these companies innovate substantially more than the companies without this laboratory. When more explanatory variables are added to the logistic regression (third column), it is observed that the positive effect on process innovation of the export companies is eliminated, while the effect of the R&D laboratory is maintained. The negative effect of the outsourcing companies on process innovation also disappears, while medium companies show a lower probability to innovate relative to the small companies (which is the omitted category).
The results of Model 4 are very similar to the ones of Model 3, but since the particularities of each of the industries analyzed are taken into account, they are considered superior. The last column of Table 5 indicates that the companies with an R&D laboratory are more prone to innovate in process than the companies that do not invest in an R&D laboratory. Once again, the probability of process innovation is lower in medium size companies, relative to small companies (the medium-sized companies innovate for 32.5% less in process than small companies).
The results of Table 5 indicate that the internationalization of a company has no significant effect on process innovation, when the R&D investment is taken into account. This means that small and large companies with an R&D laboratory are the most prone to innovate in process, regardless of the relationship with the international economy. The results of the regressions of the variable: innovation for the world, are presented as follows. Table 6 includes four different models to analyze the effect of the independent variables on the innovation for the world. The independent variables of each model are the same as in the previous regressions. The first column of Table 6 indicates that the companies of mixed capital innovate for the world 157.1% more than the companies with national capital (which are the omitted category), and that the exporting companies innovate for the world 151.8% more than the non-exporting companies. When more variables to Model 1 were added, the significance and the sign of the companies of mixed capital and the exporting companies do not change, which implies that these results are robust. In Model 2, it is observed that the outsourcing companies innovate for the world 48.2% less than the non-outsourcing companies, which somehow reinforces the finding in Table 4 , that an outsourcing company has a negative influence on the probability to innovate. In the second model, it is also observed that the existence of an R&D laboratory, or an innovative effort, has a positive and significant influence on the probability to innovate for the world. In this model, it is also observed that the companies with 100% foreign capital innovate 151.2% more than the companies with national capital, which contradicts the findings in the previous regressions in some way.
Innovation for the World
In the third model, the size of the company is added to the regression (through the inclusion of dummies for the medium-sized and large companies) and the degree of concentration of the industry in which each company is inserted. In this model, the significance and the sign of exporting companies, companies of mixed and foreign capital, outsourcing companies, and the companies with an R&D laboratory do not change, which suggests that exporting increases the probability to innovate for the world 150.9%, while having 100% foreign capital increases the probability to innovate for the world 136.8%. Being a company with mixed capital increases the probability to innovate for the world 163.9%, and being an outsourcing company has a negative effect on the probability to innovate for the world of 49.1%. Finally, the most important predictor of an innovation for the world is the presence of an R&D laboratory inside the firm.
In the fourth model, fixed effects per industry are included. In the last exercise, it is observed that a foreign company innovates 122% more than national companies, and that firms with mixed capital innovate 161.4% more than national companies (which is the omitted variable). Exporting increases the probability to innovate for the world 148.5%, relative to non-exporting companies; while the best predictor for this kind of innovations is, once again, the presence of an R&D laboratory inside the firm. Finally, being an outsourcing company inhibits the innovation for the world 45.2%.
The results of these regressions are consistent with the results presented in Tables 4 and 5 in the sense that companies that make innovation efforts inside the firms are the ones more prone to innovate, regardless of the relationship with the international economy. In this particular case, internationalization of the companies is a key factor for world innovation. This is not the same when product and process innovation in general are analyzed, because internationalization does not appear as a factor influencing innovation results.
Discussion
In order to facilitate the discussion of the previous results, Table 7 presents the outcomes of the fixed effects regressions and summarizes the findings in this research.
Table 7 Results of Regressions With Fixed Effects
Variable of internationalization Innovation in product Innovation in process Innovation for the world 100% foreign capital n/a n/a 121.98% Mixed capital n/a n/a 161.37% Exporting n/a n/a 148.55% Importing n/a n/a n/a Outsourcing -57.44% n/a -45.25%
Source: Own estimates based on the ESIDET 2010, INEGI.
It is worth to highlight the results in the first and the second column of Table 7 , since the international diversification of a company in a developing country such as Mexico does not seem to promote the generation of new products and processes for the national market. Actually, this research found that an outsourcing company (of foreign ownership and which exports almost all of its production, after having added value through the labor factor) has a negative effect on the probability to innovate in product. Specifically, outsourcing companies innovate in product 57% less than the non-outsourcing companies. These first results contradict the findings in the works done in Germany and the United Kingdom, where the exporting companies promote the creation of new products, but confirm the results found by Damijan et al. (2010) , in the sense that in the developing countries the exporting activity does not seem to promote the creation of new products. The case of process innovation is almost identical, since the exporting companies or the ones with foreign capital do not innovate more than the non-internationalized firms. This result contradicts the findings by Damijan et al. (2010) who found out that an exporting company facilitates the process innovation. However, it seems that exporting companies in a developing country such as Mexico are interested in generating innovations for the world since this opens new markets. The results of the regressions of fixed effects indicate that an exporting company has a probability to generate innovations for the world which is 148.5% higher than the probability to innovate for the world of a non-exporting company. Also the companies of mixed capital, i.e. those that combine foreign capital with the national, present 161.4% more probability to innovate for the world in comparison to the national companies. Besides, companies with 100% foreign capital innovate for the world 122% more than the national companies. Regarding the imports, the results of this paper are consistent with the idea by Grossman and Helpman (1991) , that incorporating foreign inputs in the production do not have significant effects on the innovative capacity of the companies when the innovation refers to the generation of new products and processes for the domestic market. Finally, the results of Table 7 indicate that the outsourcing (maquila) companies are less prone to innovate in both products and for the world. It was found that the probability of product innovation of an outsourcing company is 57.4% less than the probability of product innovation of a non-outsourcing company, and that the probability to innovate for the world of an outsourcing company is 45.2% less than the probability to innovate for the world of a non-outsourcing company.
Conclusions
In 1985, Mexico started a process of integration with the international markets with the hope to generate higher rates of economic growth. Thirty years after starting this integration, the Mexican economy is characterized by a slow growth which calls into question the effect of the trade liberalization on the economic dynamics. A key factor for the economic growth is the technology innovation and the objective of this paper is to analyze the relationship of the internationalization of the productive plant with innovative efforts of the Mexican manufacturing sector. More specifically, it is attempted to understand the effect the internationalization has had on the creation of new products and new processes for the domestic market and on the generation of innovations for the world, since according to the growth theory, moving technological boundaries promotes greater productivity of the companies and this generates GDP growth.
In the literature, there are different researches which point out that in the developing countries the exposure of the national productive sector to international markets promotes technology adoption, but not the creation of new goods and new processes. Actually, in other researches, it has been shown that the FDI promotes lower technological innovation, and that the imports facilitate the imitation of the technology incorporated in the foreign products.
The Mexican manufacturing industry is characterized by its low innovation. According to the estimates in this paper, only 0.01% of the companies of this sector have incomes from sale of patented products, and only 2.65% declare to have done some innovation for the world. The descriptive analysis indicates that more than 30% of the Mexican manufacturing companies invest resources to generate new technology, but only 12.8% affirm to have reached any product innovation. When this is analyzed in more detail, it is found that the companies that have a contact with the international market, either by exporting part of their production or importing part of their inputs, by receiving foreign capital or by manufacturing products based on imported inputs, these "internationalized" companies tend to innovate much more than their national counterparts. This result required econometric exercises to better understand how the integration with the international market affects the innovative efforts of the analyzed productive units.
The results of three carried out econometric exercises are surprising. First, it draws attention that being an outsourcing company influences negatively the innovative activity of the firm, at least in terms of creation of new products or the generation of innovations for the world. This suggests that the model of economic integration based on this type of companies does not promote higher growth rates in the long run. According to the figures of the INEGI, an important part of the FDI is addressed to the establishing of outsourcing companies; therefore, the first public policy recommendation would be to review the destination of foreign resources. The economy of the border region of the country depends greatly on the maquiladora industry, therefore, it is likely that the regional rates of innovation are lower in this part of the national territory and so the growth rates.
Another interesting result of this research is that the exporting companies tend to make innovation for the world more than their non-exporting counterparts, but they do not innovate more in products and processes that are new either for the company or for the country. It is likely that the competition which the companies face on the international markets motivates them to generate innovations for the world to decrease costs or to open markets; however, they seem to prefer to export the already proven and successful products on these markets. Another public policy recommendation would be to promote foreign sales and to support the innovative efforts of the exporting companies. According to the presented results, only 18.6% of the companies from the national manufacturing sector send their production to the international markets. It is known that entering to a new market is not an easy task and the government can play an important role in this entering, therefore, it is recommended to promote the internationalization of the national companies by selling their products on foreign markets.
Regarding the FDI, the companies with 100% foreign capital in Mexico are not more prone to innovate in product and processes than their national counterparts, but they are definitely more innovative for the world. This suggests that in the multinational companies, the innovation is carried out both in their head offices and at subsidiary companies. This result contradicts other researches so it is surprising. An important finding is that the companies with mixed capital tend to innovate more for the world than the national companies. From this result, another policy recommendation can be derived, which is to boost the innovative effort of the national industry for the world by promoting foreign investment.
Finally, it was found that the importing companies are not more prone to innovate than their non-importing counterparts, so it can be concluded that this internationalization mode has no effect on the ability to generate developments in the country, and so on the growth rate of the economy in the long run.
Regarding R&D laboratories, it has been found that this is the most important factor behind innovation in the Mexican manufacturing sector.
The results of this research do not support the idea that the foreign capital alone inhibits innovation as it is suggested in the researches realized in different developing countries. It draws attention that small companies appear to innovate more than larger production units, although other researches have already made this remark (see Meza & Mora, 2005) .
